This paper describes how formative research was developed and implemented to produce obesity prevention interventions among school children in six different Native American nations that are part of the Pathways study. The formative assessment work presented here was unique in several ways: (1) it represents the first time formative research methods have been applied across multiple Native American tribes; (2) it is holistic, including data collection from parents, children, teachers, administrators and community leaders; and (3) it was developed by a multi-disciplinary group, including substantial input from Native American collaborators. The paper describes the process of developing the different units of the protocol, how data collection was implemented and how analyses were structured around the identification of risk behaviors. An emphasis is placed on describing which units of the formative assessment protocol were most effective and which were less effective.
Introduction
Earlier in this century, heart disease and diabetes were rare in Native Americans (Gilbert, 1955; Smith, 1957; Clifford et al, 1963; Fulmer and Roberts, 1963; Sievers, 1967; Knowleref al, 1983; Welty, 1991) . In recent years, the prevalence of both diseases has increased dramatically (Rhoades et al, 1987; Becker et al, 1988; Alpert et al, 1991) and heart disease is now the leading cause of death in this population (Sievers and Fisher, 1979; Klain et al, 1988; Young et al, 1993) . Being overweight in childhood may impose a risk for obesity in adulthood (Frerichs et al, 1979; Casey et al, 1992; Serdula et al, 1993; Guo et al, 1994) , which in turn may increase the risk for heart disease and other chronic diseases (Johnston, 1985; Clarke et al, 1986) . Several studies have shown a secular increase over the past three to four decades in overweight and obesity in Native American school children with prevalence estimates ranging from 19.5 to 33% of children being obese (Sugarman et al, 1990; Broussard et al, 1991; Knowler et al, 1991; Gilbert et al, 1992) . In this population, then, efforts to establish healthy lifestyle behaviors should begin in childhood.
The Pathways study is a two-phase, multi-site clinical trial to develop and test a school-based intervention to prevent obesity in Native American school children, grades 3-5. The planning and feasibility phase was initiated in October 1993. Pathways involves six Native American nations: White Mountain Apache, Tohono O'odham, Gila River (Arizona); Oglala Lakota, Sicangu Lakota (South Dakota); and Navajo (New Mexico/Arizona); and five universities: Johns Hopkins University, The University of Arizona, The University of Minnesota, The University of New Mexico and The University of North Carolina.
Developing an effective, multi-culturally appropriate school intervention program to prevent obesity in six different Native American communities is perhaps the greatest challenge Pathways has faced. The key is developing an intervention and measurement instruments that are acceptable and may be implemented in a standard manner across all sites. To this end, a formative assessment was conducted in the early stages of the study.
The goals of the Pathways formative assessment were to provide information to:
(1) Select, design, implement and evaluate culturally appropriate interventions to reduce the prevalence of obesity among school children in grades 3-5 in selected schools on reservations. (2) Develop a baseline qualitative description of the study communities and schools. (3) Respond directly to parent, teacher and community needs regarding the health of their children. (4) Provide information that will assist in developing instruments for structured data collection and for the process evaluation.
This paper describes the development and contents of the formative assessment, the types of information produced, and lessons learned. The approach used may serve as a model for others who are developing intervention programs or services for different cultural or ethnic groups.
The formative assessment approach
Formative assessment studies use social science techniques to assess people's beliefs, perceptions and behaviors for the purpose of developing culturally appropriate interventions. In addition, they seek to describe the context in which these behaviors take place and to understand why people do what they do. Several studies have documented how this information can be used by health program planners to enable them to anticipate reactions to interventions and better adapt programs to local conditions (Atkin etal., 1991; Helitzer-Allen etal., 1993a; Davis, 1994; Gittelsohn et al., 1994; Lloyd etal., 1994; Young, 1994; Gittelsohn etal, 1996) . Such adapted programs may be more effective in changing human behavior and improving health status.
Formative assessment studies employ a combination of qualitative and quantitative data gathering methods (Helitzer-Allen and Kendall, 1992; Gittelsohn et al., 1995) . The unique advantage of unstructured qualitative data collection methods (i.e. focus groups, in-depth interviews and direct observations) over surveys and questionnaires is that the non-directive process allows subjects considerable opportunity to comment, explain and share their experiences, attitudes and perceptions. The opportunity for subject interaction generates discussions that reveal a greater depth of understanding about why certain opinions are held (or behaviors performed) than is possible with more quantitative methods. The analysis of qualitative data can suggest strategies that might be particularly effective with the target audience. Formative assessment approaches allow solutions to arise out of the data, rather than applying predetermined concepts or solutions (Glaser and Strauss, 1967 ). Pathway's formative research involved initial, exploratory qualitative data gathering, followed by more structured, quantitative data gathering. Quantitative information helped us pinpoint and prioritize key features relating to local perceptions and behaviors.
It was also found that conducting a formative assessment in a community intervention serves an additional purpose: to build positive anticipation and support for the resulting program. Participants began to view the Pathways program with a sense of ownership because their opinions (Helitzer-Allen, 1993a,b; Atkin and Freimuth, 1991) . Compared to epidemiological studies in general, formative research studies tend to have fairly small samples. Frequently respondents are selected on the basis of expertise and special knowledge, rather than using random representative sampling techniques. These aspects of data collection reduce the 
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Actors: children, parents generalizeability of findings to the general population. Yet, as we hope to demonstrate, these limitations are outweighed by the advantages of the approach and the usefulness of the information generated.
Description of the formative assessment protocol
This section briefly describes the Pathways formative assessment protocol, including the development process, format, components, training and data management and analysis.
Development process
The protocol was developed over several months in multiple stages. Initial drafts and data collection units were developed by a working group composed of representatives from each of the field sites, the coordinating center, and the National Institutes of Health, National Heart, Lung, and Blood Institute. This working group included representatives from two of the six Native American nations that are part of the Pathways study. The primary organizing structure for the design of data collection instruments was a series of programmatic questions on planning effective and culturally appropriate interventions raised by Pathways investigators (Table I) . Ongoing requests for information from other Pathways intervention working groups, including those working on the development of specific interventions (food service, curriculum, family and physical activity) and data collection instruments were also incorporated into the design. Drafts of the protocol were circulated to reviewers outside the formative assessment working group, including representatives from all participating Native American nations. Every effort was made to develop methods and instruments that would yield useful information in a culturally sensitive manner. All components of the protocol were pre-tested at one or more of the study sites and further modified.
Format
The formative assessment protocol used a variety of different qualitative and quantitative methods to gather information: in-depth interviews, semistructured interviews, focus groups and direct observation. Data collection for the formative assessment moved between several types of respondents: school staff (i.e. teachers, food service workers and administrators), grades 3-5 students and their caregivers, and other community members.
The protocol is divided into a series of nine units. Each unit contains three sub-headings: purpose, data collection and data analysis. The statement of purpose describes the types of information that will be collected in the unit, as well as the overall goals and use of the information. These purposes are directly linked to the key programmatic questions (shown in Table I ).
The data collection subsection of each unit contains the following elements: (1) guidelines on how to prepare data collection materials; (2) how to locate and select respondents; (3) suggested sample size, usually as a range; (4) suggestions on how to word or present questions to respondents; (5) blank data collection forms and interview/focus group/observation guides; and (6) how to record responses on data collection forms.
The section on data analysis contains some or all of the following types of information: (1) how to expand raw field notes into text files (i.e. what to include, degree of detail, etc.); (2) guidelines for detecting trends, perceptions and patterns; and (3) sample methods of tabulating and presenting the data.
The purposes, data collection methods and respondents used for each method are summarized in Table II . Several of the units were split into two subunits as the protocol evolved. For instance, Unit 7a focus groups with teachers were followed up with individual semi-structured interviews with teachers (Unit 7b). The follow-up data collection units tend to be more structured and quantified, focusing on specific themes and behaviors that emerged from a less structured, qualitative mode of information gathering.
Identifying and training of data collectors
At least two representatives from each field site were trained to conduct the formative assessment. Of these two, at least one was a Native American. The trainings were organized by Pathways staff experienced in formative research methods. Trainings were conducted on three separate occasions, immediately prior to each of the three data collection phases (see below). Each training session lasted approximately 2 days (approximately 6-8 h per day), and involved didactic presentation, demonstration and role play. For certain units of the formative assessment protocol, trainees were able to practice performing the interviews on test subjects and observations, and later discuss experiences. Videotapes of portions of the training were made for future reference and to improve standardization of data collection procedures. Feedback on quality of data collection was provided by the Johns Hopkins team.
Sequence of data collection
Data collection proceeded in three phases: (1) school-focused (Units 2, 3a, 4 and 7a), conducted March-June 1994; (2) community/home-focused (Units 1, 6, 8a and 9), conducted July-August 1994; and (3) assessment of obesity risk behaviors (Units 3b, 5, 7b and 8b), conducted SeptemberNovember 1994. The timing of these three phases was primarily related to logistic issues. The first phase took place prior to the end of the 1994 school year, while the second phase was put off until school-based data collection had been completed. The third phase was an expansion of phases one and two, and focused on identifying specific behaviors that appeared to be contributors to childhood obesity across sites.
Data management and analysis
The formative assessment resulted in two types of data: (1) textual and (2) numeric. At each site, textual data (from field notes and taped information) were expanded or transcribed and entered into the computer on WordPerfect Selected numeric data were tabulated and recorded in the appropriate forms and matrices (provided in each of the units). All textual and numeric data were sent to Johns Hopkins University for coding and tabulation. Field sites provided summaries of key information in. the form of completed priority question matrices. The data collected in the priority question matrices from each site were combined to give cross-site summaries. The textual and numeric data were also used as a reference database of information for intervention development. The textual data were coded, managed and analyzed using the software package GOfer 2.0 (Microlytic, 1989) according to the methods described in Gittelsohn (1992) . Selected numeric data (including the child food pile sorts) were analyzed using ANTHROPAC 3.2 (Borgatti, 1990) . Other quantitative data were hand-tabulated. A complete set of data and analyses were archived at the coordinating center.
One of the primary analyses was the identification and prioritization of a set of obesity risk behaviors to be used to structure and focus intervention strategies (Table HI) . A preliminary list of potential risk behaviors was identified through mid-term review of the existing formative assessment data, and from suggestions from field personnel and intervention working groups. The initial list of behaviors included positive as well as negative behaviors. Positive behaviors were rephrased negatively in order to make the statement of behaviors consistent. Additional data were gathered on potential risk behaviors at the different sites using semi-structured interview techniques (in Units 3b, 7b and 8b). This list was then refined and prioritized through a three-stage process: (1) a team of four researchers conducted analyses of the entire formative assessment database to assign rough prevalence scores for each risk behavior (i.e. four levels indicating the evidence that risk behavior does or does not exist in the community) for which there was sufficient data to make a determination; (2) individual site field teams (including the Native American staff) reviewed the scores and offered input regarding potential changes; and (3) third phase risk behavior data were collected and analyzed to confirm the prevalence of particular risk behaviors.
Selected results
The formative assessment data collection yielded an extremely rich database, which is currently being used to develop Pathways interventions in the classroom, physical education/recess, food service and homes, and to improve measurement methods. Tables IV-VI present brief examples of the kinds of information collected. Data are presented in summary tables by site and school within site. Tribal and school names have been omitted to protect the confidentiality of schools, students and communities.
Table IV presents a sample of the kinds of information being used to develop a school curriculum to foster healthful eating choices and encourage increased physical activity. By comparing information across sites and across schools within sites, we are able to develop interventions that work within the resources available and address factors common to all sites. For instance, teachers across all sites emphasized that students like handson type activities and/or activities where children worked together in groups.
Table V describes some key aspects of school food service across sites. Food service staff were able to describe, usually from decades of experience, the foods that children prefer and dislike. This information is useful in developing the food service protocol for reducing fat in school meals and training materials for food service staff.
Amounts of physical activity varied greatly between study schools (Table VI) , from no physical education classes to three to four sessions per week. Teacher interest in conducting Physical Education classes for their students ranged from little to considerable. The Pathways physical activity intervention strategy is working systematically within these kinds of constraints.
Several papers currently in preparation will address more specifically findings from the formative assessment relating to nutrition and physical activity, and how they have been applied to the Pathways intervention development. However, it is important to mention that the prioritization of risk behaviors is a central guiding structure for 
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Chicken: washed in Oils and lord are cold water, fat cut used in accordance out, sometimes to Novell-Sysco seasoned with recipes butter (margarine) and baked. Perhaps the greatest problem that occurred when data collection began was a lack of good openended probing for the in-depth interviews. There was a tendency to use the interview guides as a strictly followed, structured survey instrument. This was true for all but the most experienced interviewers. We feel that most of these problems could have been alleviated through more extensive training. In particular, the first training should have been longer as this is when open-ended interviewing skills were introduced. It should have involved more frequent practice interviewing, writing up of interviews and feedback on the quality of interviews from the trainers.
Child interviews
Paired child interviews (Unit 4) involve in-depth interviews with two children simultaneously. These proved very effective with grades 3-5 children. Children appeared to feel comfortable when interviewed with a friend. We found that only rarely would one child dominate the odier. While one child was responding to a question, the other would commonly be thinking of additional responses. One child's responses served as a probe for the other child. Some students did begin to become bored after about 30 min of interviewing. On the other hand, the free listing (Unit 4) and hands-on activities, like the pile sorting exercises (Unit 5) were perceived as playing a game which children seemed to enjoy. Several of the interviewers remarked that the pile sorting, in particular, was valuable in determining what the child was actually eating versus what he/she may have thought the interviewer wanted to hear. Taking children out of the classroom for interviews proved somewhat disruptive of the class, although efforts were made to minimize this effect.
Individual interviews versus focus groups with parents/caregivers
With child caregivers, one-on-one interviews were easier to arrange and more likely to provide adequate participation than group interviews. Individual interviews could be held conveniently in the participant's home or place of work, whereas focus groups required participants to assemble at a central location which, in many cases, was a long drive from home. Despite several contacts and reminders, focus group attendance remained low. In particular, it was difficult to recruit men for focus groups. Offering incentives and (lower fat) refreshments helped to bolster attendance, as did providing transportation.
Focus groups with teachers and teacher's aides
Although relatively easier than child caregivers, it still proved difficult to arrange focus groups with teachers and teacher's aides (Unit 7a), due to scheduling limitations. The only feasible time for scheduling focus groups in most schools was immediately at the end of the school day, after the students had left This is the teacher's main daily meeting/work time and the available time never exceeded 45 min. We found that teachers required at least a week of advance notice and focus groups could only generally run 30-45 min. This time limitation meant that we frequently had to run two separate shorter focus group sessions with teachers.
We also found that it was difficult to hold focus groups with only grades 3-5 teachers and teacher's aides because other teachers and school staff were interested in the Pathways study, and often participated in the focus groups. Others were allowed to participate in order to build rapport and communication between Pathways study staff and teachers. As a result, these discussions tended to be more general than originally intended-and less specific to grades 3-5 children. Therefore, we elected to conduct a series of additional in-depth interviews with individual grades 3-5 teachers (Unit 7b) partly to obtain more focused information.
Direct observations
Direct observation proved invaluable as a means of assessing the environment and behavior (Units 3 and 9). Direct observations in the school environment proved challenging for observers, mostly due to the great amount of activity occurring at any one time. To reduce this problem, observers were instructed to focus their observations on either descriptions of locations (e.g. the classroom), activities of a particular actor or set of actors (e.g. children sitting at one end of the table in the cafeteria only), or event (e.g. foods being sold at a school game).
Many insights were derived from the observations that probably would not have been obtained through interviews alone. For instance, in several school cafeterias, whole milk was put in a more accessible location than low fat milk. It was observed that many students, in particular young students, take the most accessible container of milk, without checking the label to determine fat content It has been suggested to the food service working group that simply switching places between the two kinds of milk might lead to an increase in the quantity of low fat milk being consumed.
When directly observing behavior, reactivity is always a concern. Observations conducted of classroom activities appeared to have little effect on children's behaviors, but seemed to make some teachers slightly uncomfortable (although each was asked for their permission for the observation to take place). No reactivity was observed by children engaged in Physical Education or recess activities. During school meals, children would frequently interact with the observer (usually by asking questions); however, this did not appear to affect food consumption behavior. Observations of food service staff during food preparation and serving did, in some cases, appear to make them uncomfortable initially, but this appeared to go away after 10-15 min of observation.
Analysis issues
One of the largest problems in the formative assessment was the large amount of unstructured, textual data that was produced. Interviews with children, parents, teachers and school officials produced nearly 100 h of tapes at each of the four sites. The task of transcription of these tapes was burdensome. One solution used at some of the sites was to hire a dedicated transcriptionist which freed up time for the data collectors.
Besides the sheer bulk of formative data, coding proved to be a substantial undertaking. All the transcribed focus groups, interviews and observations were sent to Johns Hopkins uncoded. An improved system would be to have coding conducted at the field sites by the data collectors themselves. This would encourage them to reread their transcripts and involve them more fully in the data analysis process.
In a large multi-site trial data analysis is usually centralized. This can be disadvantageous for formative assessment research where at least part of the resulting analyses constitute information about the cultural setting and human behaviors which may vary significantly from site to site. Quality analysis of formative data requires input from field workers familiar with each project site. In the Pathways study, this issue was addressed in two ways. First, field sites were asked to prepare summary tables of their main findings (selected results of which have been incorporated into Tables  rV-VT) . Second, all analyses were reviewed at several different stages by Native American staff members from each site. Differences of opinion about different components of the analysis, such as identified themes, prioritization of various risk behaviors and conclusions, were negotiated and settled to all parties mutual satisfaction through electronic mail and conference calls.
Conclusions
Formative information gathering is essential whenever developing health interventions in new cultural settings where information is limited. People's understanding of their health and what makes their bodies healthy is embedded in personal experiences, and culture-based meanings and belief systems. Formative research methods, combining qualitative and quantitative approaches, help unlock these meanings and gain insight into developing relevant intervention strategies. This paper has described the development and use of formative assessment methods in an intervention study aimed at reducing obesity in Native American school children. From a methodological standpoint, certain methods for eliciting information were more successful than others. Individual interviewing (either in-depth or semi-structured) proved more successful and easier to arrange man focus groups in this setting. Paired child interviews were a highly successful means of communicating with young children, eliminating problems of shyness and reluctance to speak associated with oneto-one interviews and disciplinary problems associated with focus groups. Direct observation of behavior was an important means of confirming obesity-related behaviors which became the focus of Pathways interventions.
In October 1996, Pathways moved into its second phase, a full-scale randomized trial involving 40 schools. Lessons learned and experiences gained during the formative assessment of the feasibility phase are being applied. While resources and time do not permit an extensive period of formative research at all schools, effective planning and implementation of die intervention is being preceded by a much reduced structured data collection instrument, the school resource/environmental checklist. Based on our experiences during the first phase of Pathways, this instrument will provide critical, focused information that will enable us to more successfully implement the Pathways interventions.
